Introduction
In spite of the fact that clinical chemical applications account for 17% of the Flow Injection Analysis (FIA) literature [1] , in practice the introduction of the FIA principle to clinical chemistry departments has been rather slow. This may be because of the potential for blood clots to block the system, especially where the sample material is blood, serum Gentofte, Denmark. between a protein (an antigen) and a specific antibody.
The basis for the determination is the formation of aggregates when the bivalent antibody molecules combine with the usually multivalent antigen molecules [2] .
In the state near equivalence, considerable cross-linking occurs. Antibody molecules bridge between antigen molecules to link several antigen molecules and many antibody molecules into large molecular aggregates, which form a precipitate. These aggregates, once In references [6] , [7] and [8] examples are given ofhow to determine human IgG by means ofGoat anti-human IgG antiserum. Based on these experiments, the following The calibration function, y a + bx + cx2, has been calculated in connection with the daily run of patient samples through a number of days. For albumin, see figure 5 and table 3  For transferrin, see figure 6 and table 3  For haptoglobin, see figure 7 and table 3 For IgG, see figure 8 and table 4 For IgA, see figure 9 and table 4 Parallel analysis for IgA (see figure 9) showed a poor correlation, r 0"65, when compared to the routine method. Therefore the same samples were also analysed on a Cobas Bio Centrifugal analyser, according to Price et al. [5] . This analyser measures the turbidity when the reaction is complete after 5-10 min. The coefficient of correlation, r, was 0"93 (see figure 9 ). As can be seen especially at high concentration of IgA (>2"80 g/l), some patient samples do react more slowly than would have been expected. The accuracy of the FIA determination is therefore not satisfactory, although the reproducibility is (see table 4 ).
The parallel analysis for Ig-M (see figure 10) shows a fair agreement between the two methods at low concentrations but marked deviations at higher concentrations (1 "60-4"00 g/l).
To investigate the reason for these differences, nine of the sample were analysed on a Reaction Rate Analyzer (LKB FIA results (see figure 11) . It is seen that the differences increase with falling ratio. The reaction is far from completion after 33 s for high differences; on average, the reactions were completed after 4"3 min--the maximum value found was 8"6 min. Typically, the absorbance increases exponentially with time within the first minute after mixing. The final absorbance is reached asymptotically. When trying to optimize the analytical conditions for the protein p-orosomucoid two problems were encountered (see figure 12) . First P-haptoglobin Figure 7 shows the results ofparallel analysis between the routine (Laurell) P-IgG Figure 8 shows the result of parallel analysis between the routine (Laurell) [4, 5] .
As can be seen from figure 9 , the correlation coefficient, r, between the routine (Laurell) After the investigations were complete I was informed that the FIA Star system is also able to measure differences in absorbances between preset times. By stopping the flow when the reaction has just started (and the reaction mixture is in the flow-through cell), the initial absorbance can be measured and also the absorbance after, for example, 33 s).
Conclusion
The FIA-method set-up as described in figure can be used for analysing u-albumin, p-transferrin and p-haptoglobin.
For IgG, IgA and IgM FIA Star is not suitable because of the much longer reaction time of 5-10 min.
For p-orosomucoid the FIA principle can be used if the FIA analyser measures the reaction kinetically, so the sample blank determination is avoided; however, the predilution of the plasma sample must be sufficient (35 times) to ensure that the calibration curve is ascending.
The kinetic set-up can very easily be applied to the system described in this work. The incubation of the reaction mixture can take place in the flow cell instead ofin a delay loop.
Clotting has occurred two or three times in the aspiration tube because ofa fibrin clot in the prediluted sample. The prediluted samples had at that time been kept overnight in the refrigerator. The problem was solved by using freshly diluted EDTA plasma.
